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(54)Tltte! LUCIFERASE, LUCIFERASE-CODING GENE, AND PROCESS FOR PREPARING LUCIFERASE 



(57) Abstract 

Loiciferase having the amino add sequence 
of Fig. 1 and a gene coding it are disclosed. In ad- 
dition, a recombinant vector DNA wherdn the hi- 
dferase-coding gene is connected to the down- 
stream portion of a promoter capable of express* 
ing in cadi host cell, a transformant obtained by 
transforming each host cell by the vector DNA, 
and a process for preparing ludferase using such 
transformants are also disclosed. 



10 21 

Met Ui Uu lU He Leo Ser He IIb lea Ate Trr Crs va thr Tftl Aia Cys Gla Atp 
ATO AA6 CTA ATA m era TCT An ATA TTS GCC TAC T6T GTC AU ETC AAC TSC CAO GAT 
10 20 10 40 50 GO 



31 40 

AU Qri Pro Vtl Glv Ala Gla Ala ?rD Ser Scr Ihr Pro Thr hi Pre Tbr Ser Oa Gla 
GCATGTGnCTAGUGCTGAAGCACCCTUACTAaCCAAaeTeCDACATaTGreu 

71 n oa - iflo lit 120 



60 60 
AU If* Qto eu Gla Cn U« Aip Tbr An Cyi AU Thr Cra Ua Arf Asp I U Leo Ser 
CCT AAA6U GSA CAA nT Ate GAT ACC AGA TCC Ca m AAA CGA GAC ATA CTA TU 

120 140 ISO iM no lao 



TO 00 

Asp Gly Lea Qrs Gla Asa ty« fro Gly Lyi Thr Cys Cye Art Mtt Cya Gin Tyr Val tie 

6AC 6GA CIG TCT CAA AAT AAA'CM CGC AA5 ACA TEC TCT AGA ATG TGC CAS TAT CTA ATT 

190 200^ 2IB 220 U9 240 



90 100 
Gla Cti An Val Clo AU AU Cly Tyr Pba An Tbr Pbe Tyr Gly Lyi Arr Fba Asn Pha 
6AA tec AGA GTA CU 6CT GCT CSA TAT TTT AOA ACC TTT TAC CGC AAA ASA m AAT TTT 
no 200 no 200 290 300 



no 120 

Gla Glu Pre Gly lys Tyr Val Uu AU An Gly Tbr Lys Cly Gly Asp TtP Ser Val Thr 

CAC 6AA CCT CGT AAA TAT 6T6 CrC Ca CGA CCA ACC AAG eCT G&C CAC TG6 TCT GTA ACC 

310 320 330 340 130 3SD 



130 140 
Leo Tbr Bet Gla Asn Uo Asp Gly GU Lrs Gly Ala Val leu Tbr Ura Tbr Tbr Lea Cla 
etc ACC ATQ GAG AAT CTA CAT CGA CAC AA8 CCA ea aA CTC ACT AAG AU AO CTG GAG 
3T0 3O0 300 400 410 420 



ISO ISO 
Val Val Gly Asp Val 1U Asp lU Thr GU AU Thr AU Asp Pro tie Tbr Vat Asa Cly 
CTA STA CCA GAG CTA ATA SAC At T ACT CAA 6CT ACT GCA GAT CCT ATC ACA GH AAC CCA 
431 440 490 480 . 470 4S0 
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10 (D^^^^^m^.-r^o 

^ M ^ m 
'>$/t>'^;i/ ( Cypridiua /liigejidorfii) li, 0:$:70/^ 

1 7b* b 5& 6 > - ^ ;P 5/ 7 X U > i b ^ fit) nfe -r 
20 ^Z.t\zii'DX%mzn^Zt'h'^'C^^t\ ;U^7x^ 

nUX\ 5£^lcfififl:^nfc;i'$/7x^~-felif#6tiTfe^ 
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u ^iit^omm^m^x. ■i^u^^mmm^iy.mzm 
10 ^ m o m ^ 

S ilT^fl^^f*:^ ^ ^ - D N A. JSIO*^^^ ^ - D N A 
UlaH. |5lb0. micE. ^Id^li. O^^n 

20 ^5y(0TSttc DNA(0igs@e5ij^rN'ro 

f '5cDNA:&#mfl^^x.f$7"^X5 KpCLO 7a){^ 
25 X -7 — fe'<3!)^^^^ ^ -PSVLCL5 (Dim'^^mh 
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7— fe*cO^^^^^-pMF E 3 A. PMFE3B. 
pMFESC. pUFE3D<0MmW1^Mm. Il4b© 

t>* T 5 y ^ Se^iJ b (0 -c ^ 

— fe'(D^^i^^^-P GL 1 (Di'^m.lS'M^mhtz^Or 
10 &;5o 

— fe'cD^ig^^^-pMr- CLP. pMT-CLS; 

P M T - c L T (D fiF 1^ ;^ * ^ b ;^ % T ^ ^ o 
% Bja ^ II 5S t ^ ?^ ^ ^ <D M. 
15 ;$:^0J3<;);i/i/7x^— feH*. |g i il t^R^n^ i Sg 

20 ^^S-feU >;!)>6$^^S5 2 6 i®(C>T 5 > itl25^ijd^e»^ ^5 

@<DXl/:r^>A>6$4^t-5 5 2 A m(07 ^ / ^.W^nt'' h 
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5 ji^^-TfeoT. mimormzin^ Aig^wimr^^L 

tz^(DTh^i)K US 6?l 1^ # <D ;U 5/ 7 X ^ — if vStt ^ 5 

3' (dT) -b;i/n-X;^7^A^n "7 h^'^^-f-fc^O 
15 ^'LTc DNA^'1'r^»;-^i'^i[1"^o 

7° ^ - ^ A ^ T' U y -f Hf - 2/ 3 > .fc 0 e: tl 6 <D 7" 
25 atfE^(Dt^S@e5ll<D^^ff^tlVK ;i/>'7x7— fe'SSM 
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(0^ ^ ^ - D N A i W<^rBKlE^ b T ^ § 

10 3|^(D;1'->7x'7— fer^n-Kf -5 c DN A^. ifiiT^^Bas 

^-DNAtCjifSU :*:fgHJ<7)M^:H*:^^^^-DNA 
en -So 

15 ^CT's 7*D^-^~i:t*> RNA^j?S:i$^A5|^IS|^$ 
^LTRNA^j?S;^r*i^§TS7^«^<^fi^T^iX ^(DT 
iaSI* -S D N AgB^a;!)^ m R N A ^ ti L 

TrJiEOji ^ 4^ fir S 0«@S3?iJ (D^^E t ^ 3i ^ 4^ 

iim{Cc)-J;^::7^-DNA^t;)]|iTU ±iB(^;i^s/7x7 

25 — t'^^-K-r^iifK-^^^tfDNA^jif^. r$Abfe 
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10 P^(D?P^!I14^1±7;J X7 7^— H*3t1£i^ iPHO 5). 
15 ^M^^cDJtjsi^ ( i a c ) (Dy'U^-^-. t r p 

nmw^\z\t. psv2 [sv4O0^giira^-^- 

^^o: J. Mol. Appl. Genet. USA. 
25 1. 3 2 7 ( 1 9 8 2 ) ]. pSVL {SVAOOtm 
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fi^o Wmz^\f\X\t. pMFaS [a7xn-t>3tf5 
^ (MF a I) (07*n^-^-<Sc^to: Gene. 3. 
1 5 5 ( 1 9 85) ]. PAM8 5 CJPM^tt:? ;t X 

Proc. Natl. Acad. Sci. USA. 8 0. 
1 ( 1 9 83) ] ^J&>'^tf etl^o izmmiZiS^yXlt. 

pMT- 1 [t r p t^uyo^ywe-^-^n-D^ 

^^/;^_pKM6 (#^Hg6 1 -247387^) ^ 
10 pUC18/pUC19 [Gene. 33. 10 

3 ( 1 9 8 5)] mfJ^i^\f^fl^o 

; H5 5iJ ^ 31 - K -r ^ S @e ^iJ <D T ^ . ; 1/ 7 X ^ — fe* 
hfi^o mmz^\,^X\t. ay :i.ti^y(Di/</i')VMn 

mti^^^^fioti^o ±mn<Dm'^it. 

25 tSt^SBS^'JT^^ "ATG" <&^ijJDU ::'c8IM4»Tii 
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A±®i^@B?!l*^^. ^^bT. ^<r>yi^\zt^ "AT 
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m^it. cos - iiffljia (7>";*5 K»;if;i/W!!ii*3^ 
. s Y 4 0 mnui^mm) . cHoifflis (i^-v-r 

bTt*#tC^JKgJi^i:<. SaccJiaronyces cerev- 

isiae, SJiizosaccJiaroajrces poabe, Pichia pastoris^ 

10 i!ll>gt*^<s HBIOI. JMl 0 9IIA^'fe{f 

« ^ ^ - D N A ^liiM^' JC^AI" ^ 

^it. DEAE-T^X h-7>^^ [Mo 1. Cell. 
15 Biol.. 5. 1 1 8 8 ( 1 9 8 5 )]. tDUz/^M. 
- U yU^Mm [Cell. .1 4. 72 5 (1978) ]. 

[EMBO J. . U 8 4 1 ( 1 9 8 2 ) ] 

20 7''7X CP r o c. Natl. Acad. Sci. 
USA. 7 5. 1929 (1978)] tm^h<m^^ 

i^it:^)\^y^M.^i^ [J. Mol. Biol.. 5 3. 1 
5 4 ( 1 97 0 )] t^m\f^hti^o 

25 z(D^o\zLx^tmxit^^'^-'D^ A'^mwm. 
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S jtlS^- ^ # tf D N A ^ ^ - D N A JcJI A b >^i^^ 
10 tt. ^^TJiYEPDigJill (2 0g/l hV^hV/ 

b< ti3 0-3 VCTfe^o g|:S:Ttil 5-40''a J; 
20 IStt'^C V^75^. MSl^lOBKx Sftb< \mWU. 

^^-e«3-7SF^. :feSiM"etii'-3Br^TS^o 



wo 90/01542 PCr/JP89/0081I 

11 

15 trp rn^-^-^^^l^x trp :^-^n>(DiiPSiJ 

7r> U^'U^yif-iilS^- ( t r pR) [Nucl- 
eic Acids Res.. 8. 1 5 5 2 ( 1 9 8 
20 0 ) ] A^'ffiVA^n^o i:tiS'Jtc. MM<^>J:'5{c. 

^ S ^ ^^ ^ ^ > A ^ ^ » 3^ ^ ^iJ' ^ ^ ^ * ffi ^ ^ 

25 4'<^);^^'7x7— fe'yg1f^;^5/>-^-^^MV^T^ 
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£H 1- ^ o . <D i§ g ± rt % b < M ffi ?S ^ <^ ^ ^ T 

I. Tsuj [Methods in 

Enzymol.. 5 7. 364 (1978)] tzmo 

mum 
mmmi 

U't7A(pH 7.0)/O. 5% -^JVUpymi-h 

20 TfSISU ^itJl 5;fg(0.Ky (A) + RNA^|#3^« Z 
<0a-^2 //gA^6cDNA^JiS;^»y > (^-f7 T^/ 
P$;^-XttM) ^fflV^T 1 g(02^:|IDNA:?ef#:feo 

?ibTE c oRITOSfi^^HU T4 DNA U 
25 fer^ffiV^TE c oRI U >:^7-^^5^bfeo ^ 6 
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tc. EcoRITMHU m^^^^E c oRim^^&. 
iZ^tkhtzo C:(?!)DNA^T4 DNA Vtf-'i^^l^ 

Xgt 1O0B c oRlUmzWXLtz^k. in 
vitro J^v^-^^>y\z^r)y7-^ a'-t-< 

mmm2 

F. I. T s u j i [Me t h o d s in 

10 Enzymol.. 5 7. 3 6 4 ( 1 9 7 8 ) ] T^Sm 
\^fz^^t'^^)V • ;U->7x7— f 1 0 0 //g^i^^l^^ 
b^^f^x 100/^1<08M \U hUXtS 

gJ(pH 7.6)/0. 14M 2 ->;i/;<77* hx^y-;i/tC 

mmx^x. 3 7'CT3HtrHmiabT-sHS;&t:'';s;;u 

15 x^;Hfcb;^o cntc2 0 0 //1<Z)0. i iM h >; x 
t^^CpH 9.0). 1 1(^2 -;^^;i/p{;l/;^77' hx^y - 
;k 1 1(0 2 //g//"! >;s/;i/x>K^7'f-y~-if 

( In^teM^^tM ) ^ Ts 3 7 -CT 1 mm%\t b /^o 
Ctl^VYDAC 218 TP54(Ci8) (VYD 
20 AC|±M) <3DHPLCtCj&^j-. U 3*^7*^ K b 
^i^o f#6tlJ^:tU3'^7'5'K(0at>131®lCOV>T. T 
5/^$^-^x>.'9--47 0 A irv'v-^ K 



25 



wo 90/01542 



PCr/JP89/00811 



14 

1 5 10 

Thr-Cys-Gly-Ile-Cys-Gly-Asn-Tyr-Asn-Gln 

5 y^y^iyhi -2 

I 5 10 
Glu-Gly-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Ala- 

II 13 
10 Thr-Cys-Lys 

> M 2 - 1 
15 10 
Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- 

15 

11 
Ala 

yy^'j^yh 12-2 
20 1 5 7 

Val-Ser-Hls-Arg-Asp-( )-Glu 



25 
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15 

1 3 

1 5 10 

Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 

(Cys) 

5 

1 5 9 

Arg-Phe-Asn-Phe-GIn-Glu-Pro-Gly-Lys 

10 7^^^>h2 1 

I 5 10 
Arg-Asp-Ile-Leu-Ser-Asp-Gly-Leu-Cys-Glu- 

II 15 
15 Asn-Lys-Pro-Gly-Lys 

1 5 10 

Giy-Gln-Gln-Gly-Phe-Cys-Asp-Hls-Ala-Trp- 



20 



11 13 
Glu-Phe-Lys 



25 
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1 5 . 10 

Glu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 

5 11 15 18 

Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 

I 5 10 
10 Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Met- 

II 15 • 17 
Glu-Asn-Leu-Asp-Gly-Gln-Lys 

15 yy^y^y h 4:0 

I 5 10 
His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 

II 15 20 
20 Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 

21 25 30 

Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 



25 
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17 

1 5 10 

Glu-Leu-Leu-Met-Ala-Ala-Asp-Cys-Tyr-( )- 

5 11 15 16 

Asn-Thr-( )-Asp-Val-Lys 

I 5 ' 10 
10 ( )-Leu-Met-Glu-Pro-Tyr-Arg-Ala-Val-Cys- 

II 15 20 
( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Thr 

20 



25 
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18 



10 



GIu-Phe-Asp-Gly-Cys-Pro 
GAA TTT GAT GGT TGT CCT 
G C C C C C 
A A 
G 6 



3'-CTT AAA CTA CCI ACA GG-5' 
C G G G 



15 ^se^ijtcm) 

Cys-Asp-His-Ala-Trp 
TGT GAT CAT GCT -TGG 
C C C C 
A 

20 G 



3' -ACA CTA GTA CGI ACC-5* 
G G G 



25 
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19 



10 



Met-Ala-Ala-Asp-Cys-Tyr 
ATG GCT GCT GAT TGT TAT 

C C C C C 

A A 

G G 



3' -TAG CGI CGI CTA ACA AT-5' 

G G 



15 Met-Glu-Pro-Tyr-Arg 
ATG GAA CCT TAT C6T 
G C C C 
A . A 
G G 

20 AGA 

G 



3'-TAC CTT GGI ATA TC-5' 
C G G 



25 
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20 

Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 
5 GCT CGT TAT CAA TTT CAA GGT CCT ATG AAA 

CCCGCGCC G 
A A A A 

G G G G 

AGA 

10 G 



3* -CGI GCI ATA GTT AAA GTT CCI GGI TAG TTT-5' 
T G C G C 



15 



//l(050mM h«;xJgi?(pH 7.6)/l OmM mt 

5/ul(D [y-32p] ATP (3000Ci/ffliiiol;7 v'iz-vA 
aM) s S^Mlo:>m^7K 2 fjL IOTA 

25 mfFsmistT^^p;^!^^^.^ 
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7'^^>;y^^7-t;y^^^?/ a >y£ J: ^ c D N A ^ 

^L^O. 0. 5M ii^m^i-V^)^lK/l. 5M 

h VXJI^CpH 7.0)/l. 5 M i^.it-r V ^) ^ l.^m^ 

7r-$>DNA^pi>7'^>±tC|§^U:^f^. 50mM 
>; hy^^ACpH 7.4)/0. 7 5M ilibthU'^? 

A/5 XT>yN;i/hr§?g (0. 1% ^jfiL?t7;ur5> 
yo. 1% 7'fn-;u/o. i% .KU i:'-;i/t:'n >; 

15 K>)/5mM EDTA/O. 1% SDS/100 
//g/ml ^^14-9-^M^DNAjgfiS4'T'4 5''CT'2Bt 

Tama \yXy'V;\^y^)¥^-^-y^y^^'Dtzo 

mz. mtz-^w^m^\z;f^yyvy^M>\.. ^mci 

/ml}iti:^i:o\zmM^2rWMhtz-^^)u'y^<;\y:^ 

ry^^H2:-s^a><Sff7o;^o ^*ji 6Bfrkm. exss 

C[90mM ^X>i?:^^^;'^7A(pH 7.0)/O. 9M 
t^^b:M- •;'!7A] /O. 1% S DS;^ffiV^T^?ST.T' 
25 y'^yyomn^^n^fzo zoj^yy'yy^mnhtzm. 
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X-OMAT^«AR7-<;UA (n^^y^tfcHf) ^fflV^•Cs 
5 yr-VBUA^mUhtzo DNA«-2 0°C 

•5X5 KpUC 1 8lc-9-7*:^n~r:>yu M^^($7* 
Kp CLO 7%{^^b:fe (B2il) o CKJDl. 9 



25 
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23 



Thr-Cys-Gly-Ile-Cys-Gly-Asn-Tyi-Asn-Gln 



Thr-Cys-Gly-Ile-Cys-61y-Asn-Tyr-Asn-Gln 
ACA TGC (£C ATA TGT QUI AAC TAT AAT CAA 



Glu-Gly-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Alar Glu-Gly-Gli^Cys-Ile-Asp-Thp-Arg-Cys-Ala- 

GAA GGA 6AA TGT ATC GAT ACC A6A TGC GCA 



Thr-Cys-Lys 



Thr-Cys-Lys 
ACA TGT AAA 



10 



Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- 

TCT AAT GTC TGC TAC AAG CCT GAC CGT ATT 



Ala 



Ala 
GCA 



7vyp«>M 2-2 
Val-Ser-His-Arg-Asp-( )-Glu 



Val-Ser-His-Arg-Asp"( )-Glu 
GH TCA CAT A6A GAT GH GAG 



1 0 Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Prc>-Het-Lys 

(Cys) 



Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 

(Cys) 

GCC AGA TAT CAA TTC CAG GGC CCA TGC AAA 



Arg-Phe-Asn-Phe-Gln-GIu-Pro-G ly-Lys 



Arg-Phe-Asrv-Phe-Gln-Glu-Pro-Gly-Lys 
AGA HT AAT TH CAG GAA CCT GGT AAA 



77^^>>h2 1 

Arg-Asp-I le-Leu-Ser-Asp-Gly-Leu-Cys-Clu- Arg-Asp-I le-Leu-Ser-Asp-Gly-Loi-Cys-Glu- 
20 CGA GAC ATA CTA TCA GAC GGA CIG TGT GAA 



Asn-Lys-Pro-Gly-Lys 



Asn-Ly s-Pr(h^ ly-Lys 
AAT AAA CCA GGG AAG 



Gly-Gln-Gln-Gly-Phe-Cys-Asp-His-Ala-Trp- Gly-Gln-Gln-Gly-Phe-Cys-Asp-Hls-Ala-Trp- 

6GA CAG CAA GGA HC TGT GAC CAT GQ TGG 



25 



Glu-Phe-Lys 



Glu-Phe-Lys 
GAG TTC AAA 
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24 



Blu-Phe-Asp-61y-Qrs-Pro-Phe-Tyr-Cly-Asn- 

5 

Pro-S»-Asp-Ile-61u-Tyr-Cys-Lys 



10 



15 



20 79i^>>K5 0 

( Heu-Met-Glu-Pro-Tyr-Arg-Ala-Val-Qfs- 



Glu-Hie-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 
6A6 TTC 6AC 6GC TGC CCA TtC TAC GG6 AAT 

Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 
car Tcr gat atc gaa tac tgc aaa 



Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-lhr-Het- 
GCT GGC GAC TGG TCr GTA ACC ETC ACC ATG 

Glu-Asn-Leu-Asp-Gly-Gln-Lys 
QfS AAT CIA GAT GGA CA6 AAG 



His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 
CAC GTC CTT nC GAC TAT GTT GAG ACA TGC 

Ala-Ala-Pro-Glu-Thr-Ar«-Gly-Thr-Cys-Val- 
GCr GCA CCG GAA AC6 AGA GGA A06 TGT m 

Leu-Sa>-Bly-His-Thr-Phe-Tyr-Asp-Thr-Phe 
TTA TCA GGA CAT ACT TTC TAT GAC ACA TO 



Glu-Leu-Leu-Met-Ala-Ala-Asp-Cys-Tyr-( )- 
GAG CTT CIG ATG GCC GCA GAC TGI TAC TGG 

Asn-Thr-( )-Asp-Val-Lys 
AAC ACA TGG GAT GTA AAG 



( )-Leu-Ket-Glu-Pro-Tyr-Arg-"Ala-Val-Cys- 
GGT CrC ATG GAG CCA TAC AGA GCF GTA TGT 



Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Het- 
Glih-Asn-Leu-Asp-Gly-Gln-lys 

His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 
Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 
Leu-Ser-Gly-His-Tht^Hie-Tyr-Asp-Thr-Phe 

Glu-Leu-Leu-Het-Ala-Ala-Asp-Cys-Tyr-( )- 
Asn-Thr-( )"Asp-Val-Lys 



( )-Asn-Asn-llB-Asn-Phe-Tyr-Tyr-Tyr-Thr * ( )-Asn-Asn-Ile-Asa-Phe-Tyr-Tyr-Tyr-Thr 

CGT AAC AAT ATC AAC nC TAC TAT TAC ACT 



25 
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s V4 o^^tB7°n^>--Sy-.»^i-^^^.^-y^-p S 

5 -S^ificDl.. 9\ib(DEc oRlWii^l MS 

{c:&^l. 5mM(0dATP. dTTP, dCTP:Sit; 
dGTP(JD#^aETtc. 5a:i»y h<D:;^MMDN A ;KU 
^7— fe* I (^MJitt^) ^ 

10 (S V4 Of^^ra^-^-^^O^^S^^^-: 77 

'D\^^V^^^^m^$.hfzl. 9kb®r>ir(o. 3ms) 

tpSYL(DS m al^m^ (0, 1 mS) t^T 4 

15 :fcMHB10 is^h'r^ hfJBSa C^Mjitt^) <DM 
^f$7'^X$ K^f#. PSVLCL5 il^^Ufe (113 

20 COS - immzJt::^^^7i's^)\^^^(D)Ui/y jL'y- 

5 {ci> VATfl^Mb ^ - P S V L C L 
5(10//g)^s COS - l^fflflSHD E AE -r^X 
h^>y5[Mol. Cell. Biol.. 5. 118 
25 8 ( 1 9 8 5 )] ^m^^Xm-XLtzo ^tz. n > hp- 
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5 7jcMm*tiS) 1 Oml^&ffi^^T5 % CO2 cD#^ETs 

^?glml:&$J^|SlU 3. 600 rpm. 1 O^r^. 4 
•CT5t^l>LT. ^<D±?f*»«?)s i§^±rffcLfeo 

10 ^7^Xn;{)^6ti*it;^f^s 1 m 1 (;)P B S ( - ) (B 
ymm^U) rmn^U 3. OOOrpm. 10 ^fal 

2 00 /.1OPBS (.-) \zmmLtzo mmm^sm 
15 mmmi 

m^^t. yB<Dijmzk'Dxm\ ^(o^^^m2m\z 

mhtz^ t^hib. 3 0 Mio^m±niz27 0 m1<D 
20 Sll^^lira C 1 0 0 mM V>igt hV'!7i.(pH 7.0) 

33/<M 't7$.tN^;p ♦ ;i/s/7xy >^m^u ii^-r 

K>§5:<&li-fetc;P5y (Lumac L 

2 0 10) ^MV^T3 0#rBll«b;^o |g^5SJg^i 1 

25 l/^Dco¥J^7^ bT^U:feo n>hD-;l'i: 
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b T P S V L t >^ C O S - 1 ^lia<0^§|±^ O 

mum 6 b tzmmnmm^ofUi^ — ?stt 
5 izmhfzo t^htmrnmenmhtzmmm^oi 0 

10 



15 






48^4 


72^4 


96^4 


120^1 


120^^1 




(a) PSVLCL5 
(No. 1) 


2.2 


4.0 


4.3 


4.6 


5.2 


1.2 




(b) PSVLCL5 
(No. 2) 


2.3 


5.8 


8.3 


9.0 


10.5 


3.0 




(c) PSVLCL5 
(No. 3) 


2.1 


3.1 


3.8 


4.1 


5.5 


0.8 


20 


(d) PSVLCL5 
(No. 4) 


2.3 


4.0 


5.5 


5.7 


6.7 


1.4 




(e) PSVL 


2.0 


2.5 


2.3 


2.3 


2.1 


0.2 



(3>ha-;P) 
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(1) ^^ts^)\^^^nmhtz^mm(D)Vz/y3L'7- 

Zt. (2) c DNAj:0m^^tlS;l'S/7x^— fe*<D 

10 :f ;l'iB3?iJ cD#m ^^o 7 ^ / ^la^'J;?)**^^^^- ^ c t. 

(3) ^<<D*1^^!t^Ttii/y:^;UE^iJtiT^zi>-X 

^x-^-- fer^cJ^V^T't7^::l>-y;^^ 5 >^-7^^ 

wiw,n^<Dm2 9#ao7$y@^Tfe57'a»;> (yp 

M)s m30§@(D7^y^Tfe-5'lz';> (YNM). 
mS lll@<3D7^/^T^-5-fei; > (YSM) . 113 2 

#g<D7 5yirrs^xi/:^--> (yts) A^eitS^-s 



25 
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Y P - 1 5 ' -CCTTCAAGTACTCCA-3 ' 

Y P - 2 5 • -CTGTTGGAGTACTTGAAGG-3 ' 
YS - 1 5*-AGTACACCA-3* 

Y S - 2 5* -CTGTTGGT6TACT-3 ' 
5 YT-1 5*-ACTCCA-3' 

YT- 2 5*-CTGTTGGAGT-3' 

YN- 1 5'-TCGTCGACACCA-3' 

Y N - 2 5 ' -CTGTTGGTGTCGACGA-3 ' 

U - 1 5 ' -ACAGTCCCAACATCTTGTGAAGCTAAAGAAGG AG 
10 AATGTAT-3' 

U - 2 5'-CGATACATTCTCCTTCTTTAGCTTCACAAGATGT 
TGGGA-3' 



15 -^Jl3(;^Un*3?^l/^5'KYP-2. YS-2. YT- 
2. YN-2. U- 2(05*^COV^T^i. 5' ^lim^T 
4 DNA fe*tcJ;oT>;>^fbbfeo t4-t)t>. 

U 3*3? ^ Utf- K 3 0 0 p m o 1 2 0 julO 

^BW. [ 5 OmM h VTsl^m, (PH 7.6) / I OmM 

20 Jg{bV^*4'-$/'>A/0. ImM X^;U5$?>/5mM 
z/'f-tT.U^ h'-)l'/0. ImM EDTA]4'TT4 
DNA fe' (^Mlltl^) 1 0 ^*^V^T. 
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2^, y >^{bUy^YT-2. U 

5 -1. RXS^VymitLfzV-2^, YNM{caYN-U 
VymthtzY}^-2. :Rt>*U>^{kbJ^U- 
2:£. 5 0 pmo l-ro?I^U 7 0'CT5^KSa 

10 mtm9 

m&ay^u^ymm^0y'}:i^--^^^mir^m.m 

— pMFg 8^(D;i/S<^7x^~'tf e DN AQjiA 

5g2 8. 2 9. 3 0. 3 imo7 ^/m^w\':>tz)\^yy 

X ^ — tf c D N A^^f^ii.b 3^o 

^©05!^^^^-pMFa8 [Gene. 3. 15 
5 (1985) : ATCC . 37418] tt. a7xn 

20 ^ymm'f-(o^}-^-mii^u-h*t^m^(Dm&^m 

mmms t uirm^h. J:M(D;U$/7x^-'brcDN 
A^f?Ab?&o imhtz^m^^^-lt^ ^^pMEF 
3A(YPS). pMEF3B(YSM). pMEF3 
C (YTM). PMEF3D (YNM) t^^L:^ (H 
25 4 a®) p 
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;i/i/7x-^— fc'cDNAF«i|(Z)SB5ilTfe-55* -TATA 
AATGGTCCAAGGA-3 ' bTs 

fc^Si^bJfeo PMFE3A. pMFESB. pMFE 

10 mtm 1 0 

'$^-P 1 0 3^<0;|/^7x^'-'tf c D N A(Q^X 

lliS0!13-Cf#7^XCLO 7 J;Dv 1. 3kb. 0. 6 
k b<D2 0(DE c oR I ®r^^^-^7''7 X 5 KpUCl 

15 8 JClf7'^n-->^*U 7*^X5 I> p CLO 7 1 2. 
pCL0 7 4 2^{lPMb:^o PCL0 7 (1 // g ) . ^ 
O'pCL0712 (l//g)^HindmfcBgriIIT' 
^iOSrU pCLO7J;0;i/i/7x^— fe'<ON^!^;£^tf 
DNABfJt^. PCLO 7 1 2 ckO^U^^^x^—fe'CDC 

20 ^i^^Sr^tfDNAifjt^Mmbfeo C<D2»r>i^r^X 
= KpSPTl 8 {^-^)ytf- ' V>AYAtt|g) (0 

i$7"^X$ K<£rpSTCL8 1 i:^:Sb7^o . 
?j):tc:. creeps TCL8 1 (1 ;ug) ;^BanJHIT• 
25 ^0-X>^'b/^^c DNAie^!l:^B a /JiH I 
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— pi 0 3 ESaccAaroflyces cerevisiae© G A L / T'P 
^-^~{Mol. Cell. Biol., 4. 144 
5 0 (1 9 84) } (JOT^tC. B a fliHI WgpiS^^tf 

^^'^iirz]mO. 1 Msk:BamRlTmW\U T4 
DNA U;^?*'-^^<&ffiV^THUl^<3!)cDNAK>^f^I0. 1 
^/gfcS^U GAL I7'a^-^-(0T^t-;Ui/y'x 

mmm 1 1 

15 PMFE3B. PMFE3C. p M F E 3 D^-^? 1 0 /z 
g^7°a h7'^X [P r o c. Natl. Acad. 
Sci. USA, 7 5, 1929 (1978)] 
TllSSaccJjafOJiyces cerevisiae 208-12:^ [Gene, 
3 7. 1 5 5 ( 1 9 8 5) ] :^>tC^Ab?^o 

20 ZtlibOmM^tkW^l KD^myyy^Uf^TlO 0 
ml<DYEPD^^t:&fflV^T3 0'CT*3 Bm^mVtz^ 

lO^m. 3, 0 0 0 r pmTJi'DbT, ^0±m*» 

25 ^5^^^?S1 ml^(DHf$ii5 ml(DM®M§7j<T7ife 
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mk. 1 ml<3!)5 OmM U h U ^ A(pH 7.5)/ 

0. 1% Tr i t o nX- 1 0 0 tcM?ib;^o 1ml 

ioiZl. 5inia)xy^> K;P7 5^a-7'Jc^|U 5 
^r^. 15. OOOrpmTjivOLT^o Z(D±m^mi$ 

mmmi 2 

^^SaccJiaroflyces cerBvisiae ySH2676|7(;((a) ura3-52 
Jeu2-3 Jeu2-lJ2 trp] p/io3 pi)o5 'iiisl-29 )^(c^AL 
15 /^o 

C^B^Is^i^^l l(^^^7 5Xn4jT'l 0 0ml 
^m'i^mm^k. ^mm^ml^S. 000 rpm. 

20 lo^m. 4"CT3tii>bT> ^(D±m^mi^. mm±n 

t htZo 

ttz. mwmii^m'hmm^n 1 tmmizhxmmLtzo 
mmmi 3 

25 ^igf?!|l Uc^U^t§g±?t4'<D;i->'7x^~'fe''?S14 
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XVtS. cerevisiae 20B-12:^(0J§^±Mt3O V^T ^1^ 

\zmhtzo t^-bt. mmi iTimhfzmmm^m 



;i/S/7x9— fefJStt (X105 cps/ml) 



15 



20 









2i^r^ 


38i$H 




84I@M 


(a) PMFE3A 


mm 


<0.01 
0.05 


<0.01 
0.02 


0.01 
4.84 


0^02 
13.47 


0.01 
2.11 


(b) pMFESB 


mm 


<0.01 
0.06 


<0.01 
0.20 


0.tl2 
6.22 


0.01 
2.73 


<G.01 
1.02 


(c) PMFE3C 


mm 
mm^ 


<0.01 
0.10 


<0.01 
0.21 


0.02 
2.76 


0.01 
0.79 


0.01 
0.89 


(d) PMFE3D 


mm 
mm 


<0.01 
0.06 


<0.01 
0.21 


0.02 
3.97 


0.01 
0.76 


0.01 
1.02 


(e) control 


mm 
mm 


<0.01 
0.06 


<0.01 
0.04 


<0.01 
0.05 


0.01 
0.06 


<0.01 
0.11 
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m^m 1 4 

LfzS, cerevisiae YSH2876:^(D^M±?t{3 0 V\T 

mmmi 2{z^.htzm&mm^o}vyy3L^—i^m^ 
10 mm0n 3 tmM\zhxm\ ^0t^m^m4m\z 

fS4m 



;i/^7x7--fe'?Stt (X 1 0^ c PS/ml) 



20 



^a — >N o. 




2mm 




51i$|B! 


(a) N o. 1 


mm 


0.06 


0.07 


0.07 




mm 


0.53 


7.28 


7.71 


(b) No. 2 


m^iH 


0.04 


0.06 


0.07 


mm 


0.44 


3.04 


3.49 


(c) No. 3 


mwpi 


0.07 


0.07 


0.06 




mm 


0.40 


3.00 


4.70 


(d) N o. 4 


m»n 


0.05 


0.10 


0.09 




mm- 


0.92 


5.89 


6.27 


(e) No. 5 




0.06 


0.08 


O.OS 




mm 


0.50 


2.52 


2.47 


(f) control 


mm 


0.01 


n.t. 


n.t. 




mw9^ 


0.08 


0.13 


0.03 
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36 

1 5 

izmrnhvyhyry^^^Wi'^ (t rp) t^uy 

(0 7" a ^ - ^ - i: s D SB ?!l T ^ 5^ - > - r n U 



EP - 1 5'-CGATGCCGTCAAGTACACCA-3' 

E P - 2 5 ' -CTGTTGGTGTACTTGACGGCAT-3 ' 

E S - 1 5*-CGATGAGTACACCA-3' 

E S - 2 5 ' -CTGTTGGTGTACTCAT-3 * 

15 ET-1 5*-CGATGACACCA-3' 

E T - 2 5'-CTGTTGGTGTCAT-3' 



i/:}-^ KEP- 2. ES-2, ET- 

20 tmstmmzhxti^i^^T 4 dna 

^^V:f5i^ Ut^h^lt. EPSTtiEP-l. V> 

ESStCfiES - 1. »; >^fbbfeES -2. U-1. 
25 R-a^VymthrzV-2^, EXM^CtiET-l. U> 
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:&^5 0 pmo i-ro?i^u.^5SM8 tmmzhxr 
mmm i e 

pMT l^<0;l/$/7 3i^~Hf eDNA<P#A 
iz^^mhvyhyry t^U> { t r p) (DrX3^ 

KM 6 imm^^G 1-247387^) MM 
10 pmSmal. C / a I P V u IITt:n®fb}'^o 

^S£0IJ3TftMb?^c^3l^^^-pCLO7:& 
Sm a I t C 1 a I-Ct;OKrU C i a I 0 Ti=SO;i/>' 

7 X ^ — fe' c D N A ^ # tf D N A if >V ^ T n - X -^7* ;u 

15 pMT- l<Dt;Oifil>^i:p CLO 7.(0MW>t<D^-<? 
0. iMg^TA DNA if (^M^ttM) ^ 

IS<D:*:1S®HB 1 0 1 n vH'tV hmm (^JS^ttM) 
^5F$Ws^U 7*5X5 KpMT-CLO 7:^{^^b;to 
20 Z<D7'5X5 Kli. trp- 7°D^-:$' -/S Dge3?!|(^) 
TililwC 1 aIg|Sfi[J:0Tcfi<O;l^e/7x'7— cDNA 

C(DPMT - CLO 7^$ijr^g^^C 1 a ITWU 
^(DO. 1 //g t^Jg^n 5T{'Pl^bfe^)?£DNA(0 5 
25 /zl^^T4 DNA feTT'iS^SU trp 7* 
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(EPS). (ESM). ^f':^-^ 

^-xut^-y (ETM) T^JS^ns^^i/j/^x^- 

5 X^Kti^-!?. pMT-CLP. pMT-CLS. ^t^' 
pMT-CLTi:#:Sbfeo 
ftM U y^^'J? CD^il^ ^ ^ -CD S D m,n/)V 5/ 7 X 7 

NArt<Die?ijTfe^5 * -T AT AAATGGTCC A 
10 AGGA-3' ^r-7^T'-i:UTx W^O^yft^i/ 

PMT-CLP. pMT-CLSs pMT-CLT(D 

15 ± BiMtc J: ;5^$d;>$^;i/^3^(p;i/S/ 7x^—1:^(7)^. it 
USSMl 6T{tl5lb}^c^^-<^^-^fflVAT:^liMH 
B 1 0 l;^<&?fm«5^U f#enfe?Fmi5j^i$^5ml 
(^Li§ii!l (T>'ll'$/-y 1 0 0 mg/1 ^^tf ) T" 1 
3 7'CT^g^^bJ^o S0^^J0?<D lml<£^^ 
20 U 5 0 m 1 <0-^figt§ife [ 2 X M 9 - :<7if 5 / ^ig^ 

(6g/i y >^-2K^;^j';';;a/i 2g/i y> 
^7j<m-:hhy '>A/i 0 g/1 :^7if5yig/'i 0 g 
/I ^^^k:^^y'^7A/lg/l iSib7>^::i'!7A/') 
/lmg/1 t^^^75>/2 5 0mg/l 
25 ^'^.i/^A/1% y;i/n-X/l OOmg/l T> 
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^Mx. 12. 5%<o7>^^r7j<T 

11®?^ [ 1 0 mM h U Xig^CpH 8.0)/ 1 mM E D T 
A] tcM?ib7^o 4 2'C<Z)S2Ka: K"7^7^X • h 

10. OOOrpmTji'l^U ^<Dj^'t^±^^mm 

mmm i s 

15 njifi?!!! 1 Ti'fmLtzummm^oiuyy jLy—^m 
^(om^irt. yt^\zBmLtzijmiz^^x{7\,\ ^<d^ 

\z 1 5 0 M 1 omBm^mwtmm. 2mi<d3 3mu 

20 m^sofmsmh. ^(D^m^m^^iz^htzo uy 

hU-;Ui:tTpMT-CLR i^^DNAiimi5]Pl\Z 
nx-^fitzy'yT.^ K) ^^Ab?^:^jSMHB 1 0 Uz 

-D^^x^mmzhx^^t^y^ hytsc^i^mLfzo 

25 
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(cps) 


(a) pMT-CLP 


1200 


(b) pMT-CLS 


870 


(c) pMT-CLT 


540 


(d) pMT-CLR 


200 


(control) 





10 



20 n-Kf^cDNA^i^jtc^jg^^j^^^tis mmzwji^ 

25 ^^iffiT:^fttcf#;5c:i:;{)iT§S<i:'5lc;fe^%(Dt^f# 
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5 tzo 



25 
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if ^ <D ie E 

(1) mim\z^rimmi}^^5 5 sggicis^T^y 

5 (2) mim\zmt2 9#g;{i>6 5 5 5§@tcSS7 5 

y i^ie^ij * ^-r ^ Mfb;^ n ;i/ 7 X ^ — ii'jtt>' ^ 

(4) mim\z^t3 i^gj&^es 5 5#@tcs-^T^ 
/ IS sa^'j * =t 1" « f b ^ ti ;^ ;i/ ^ 7 X ^ — fe*:5Lt>* -5 

(5) mim\z^ts 2§g;?)^e5 5 s^g^cs-sr^ 

(6) ii3<oi1Hmi~53SISi40;i/S/7xv— fe'^;^ 

« « <D ^ □ - K -r 5 3i is ^ • 

(7) mim\z^sti^mm^n:&^im(Dmm^emB 

20 m(^)3t^-5^o 

• ( 8 ) m^mm^T^mm'&^yu^-^-oTmzm 
mo^mme mtmomiii'^^m^ l t * s mm ^ 



wo 90/01542 



PCr/JP89/00811 



43 

(10) mm(D^m^s^rz\t9mmm<o^^^--Di^ 
5 (11) m±mmiimmmm. m^R-c^i^mm^^^^^ 

(12) tm(Dmmm i o ^ i mBmmm$M 
10 m-:^mo 



15 



20 



25 
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1/9 
gl al 



:™ 1,'? ?s. li; I- § - - - - . ,j 

^° « 50 60 

30 

s ?p - - r ;s - ™ - is: £ 

100 110 120 

50 

Ala Lys Glu Gly Glu Cys lie Asp Thr Arx Cva Ala rhn r„ i . ^0 

o« CM m „c J J IJ; is -J -J |}; JfJ 

160 170 

70 

Asp Gly Leu Cys Glu Asn Lys Pro f5iv tuc tk,- r « . SO 

™ ™ „M ?^o' IJI S -I - ?1S S I?i Jif 

220 230 240 

90 

Glu Cys Arg Val Glu AU Ala Civ Tvr Ph« a.- tu «u « 100 

GAA TGC AGA GTA GAA GCT G T G A TAT TTT AGA A J TT? S Jr'j '"''^ 

250 260 970 ^^'^ ^"^A TTT AAT TTT 

280 290 300 

^" S p ii: S § - - J^J.; - -jp s„ . I 

tfs iSc^ - - 1 - J jj, . . J J 

390 400 ^20 



150 

2 ii? IS ^j; IS - - - - . . 

«0 470 480 
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170 IflO 
Gly Ala Asp Pro Val He Ala Asn Pro Phe Ihr He Gly Glu Val Thr He Ala Val Val 
66A GCT GAC CCA GTT ATC GCT AAC CCG TTC ACA ATT GGT GAG GTG ACC ATT GCT GTT GTC 
490 500 510 520 530 540 



190 200 
Glu He Pro Gly Phe Asn He Thr Val He Glu Phe Phe Lys Leu He Val He Asp He 
GAA ATA CCC GGC TTC AAT ATT ACA GTC ATC GAA TTC TTT AAA CTA ATC GTG ATT GAT ATT 
550 560 570 5B0 590 600 



210 220 
Leu Gly Gly Arg Ser Val Arg He Ala Pro Asp Thr Ala Asn Lys Gly Leu He Ser Gly 
CTG GGA GGA AGA TCT GTG AGA ATT GCT CCA GAC ACA GCA AAC AAA G6A QG ATA TCT GGT 
610 620 630 640 650 660 



230 240 
•He Cys Gly Asn Leu Glu Met Asn Asp Ala Asp Asp Phe Ihr Thr Asp Ala Asp Gin Leu 
ATC TGT GGT AAT CTG GAG ATG AAT GAC GCT GAT GAC TTT ACT ACA GAC GCA GAT CAG CTG 
670 680 690 700 710 720 



250 260 

Ala He Gin Pro Asn He Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr Gly Asn Pro Ser 

GCG ATC CAA CCC AAC ATA AAC AAA GAG TTC GAC GGC TGC CCA TTC TAC GGG AAT CCT TCT 

730 740 750 760 770 780 



270 280 
Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr Arg Ala Val Cys Arg Asn Asn He 
GAT ATC GAA TAC TGC AAA GGT CTC ATG GAG CCA TAC AGA GCT GTA TGT CGT AAC AAT ATC 
790 800 610 820 830 840 



290 300 
Asn Phe Tyr Tyr Tyr Thr Leu Ser Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg 
AAC TTC TAC TAT TAC ACT CTG TCC TGC GCC TTC GCT TAC TGT ATG GGA GGA GAA GAA AGA 
850 860 870 880 890 900 



310 320 

Ala Lys His Val Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 

GCT AAA CAC GTC CTT TTC GAC TAT GTT GAG ACA TGC GCT GCA CCG GAA ACG AGA GGA ACG 

910 920 930 940 930 960 
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330 34Q 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg Tyr Gin Phe Gin 
TGT GTT TTA TEA GGA CAT ACT TTC TAt GAt ACA TTC GAC AAA GCC AGA TAT CAA TTC CAG 
870 980 990 - 1000 1010 1020 



Gly Pro Cys Lys Glu Leu Leu Met Ala Ala Asp Cys Tyr Trp Asn Thr Trp Asp Val Lys 
GGC CCA TGC AAA GAG CTT CTG ATG GCC GCA GAC TGT TAC TGG AAC ACA TGG GAT GTA AAG 
IMO 1040 1030 1060 1070 1080 



370 38Q 
Val Ser His Arg Asp Val Glu Ser Tyr Thr Glu Val Glu Lys Val Thr He Arg Lys Gin 
GTT TCA CAT AGA GAT GTT GAG TCA TAC ACT GAG GTA GAG AAA GTA ACA ATC AGG AAA CAG 
1090 1100 1110 1120 1130 1140 



390 400 
Ser Thr Val Val Asp Leu He Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 
TCA ACT GTA GTA GAT TTG ATT GTG GAT GGC AAG CAG GTC AAG GTT GGA GGA GIG GAT GTA 
1150 1160 1170 1180 1190 1200 



410 420 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser He Tyr Trp Gin Asp Gly Asp He Leu Thr 
TCT ATC CCG TAC AGT TCT GAG AAC ACA TCC ATA TAC TGG CAG GAT GGA GAC ATC CTG ACG 
1210 1220 1230 1240 1250 1260 



430 440 

Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe Asn Phe Lys Gin Leu Leu Val Val 

ACG GCC ATC CTA CCT GAA GCT CTT GTC GTT AAG TTC AAC TTT AAG CAG CTC CTT GTA GTT 

1270 1280 1290 1300 1310 1320 



450 460 
His He Arg Asp Pro Phe Asp Gly Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp 
CAT ATC AGA GAT CCA TTC GAT GGA AAG ACA TGC GGC ATA TGT GGT AAC TAT AAT CAA GAT 
1330 1340 1350 1360 1370 1380 



470 480 

Ser Thr Asp Asp Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 

TCA ACT GAT GAT TTC TTT GAC GCA GAA GGA GCA TGC GCT CTG ACC CCC AAT CCC CCA GGA 

1390 1400 1410 1420 1430 1440 
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490 SOO 

Cys Thr Glu 61u Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Ser Leu Phe Asp Ser Ser 

TGT ACA GAG GAG CAG AAA CCA GAA OCT GAG CGA CTC TGC AAT AGI CTA TTT GAT AGT TCT 

1450 1480 1470 1480 1490 1500 



510 520 
lie Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp Arg He Ala Arg Cys iMet Tyr Glu 
ATC GAC GAG AAA TGT AAT GTC TGC TAG AAG CCT GAC CGT ATT GCA CGA TGT ATG TAC GAG 
1510 1520 1530 1540 1550 1560 



530 540 
Tyr Cys Leu Arg Gly Gin Gin Gly Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys 
TAT TGC CTG AGG GGA CAG CAA GGA TTC TGT GAC CAT GCT TGG GAG TTC AAA AAA GAA TGC 
1570 1580 1590 1600 1610 1620 



550 555 

Tyr He Lys His Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin »*» 

TAC ATA AAG CAT GGA GAC ACT CTA GAA GTA CCA CCT GAA TGC CAA TAAATGAACAAA6ATACAG 

1830 1640 1650 1660 1670 1680 



AAGCTAAGACTACTACAGCAGAAGATAAAAGAGAAGCTGTAGTTCTTCAAAAACAGTATATTTTGAIGTACTCATTGTT 
1690 1700 1710 1720 1730 1740 1750 1760 



1770 1780 1790 1800 1810 1820 

TACTTACATAAAAATAAATTGTTATTATCATAACGTAAAGAAAAAAAAAAAAAAAAAAA 
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114 aia 




^4 bm 



(a) PMFE3A flf e.t • 

(b) PMFE3B Afe t * 

(c) PMFE3C Me t • 

(d) pMFESD Afet* 



29 

• • • Lys Arg Pro 

* • - Lj^s A rff 

• • • Lys Ars 

• * * Lys Arg 



30 31 32 33 
Ser Ser Thr Pro • • 

Ser Thr Pro • • 

Thr Pro • • 

Ser Ser Thr Pro • • 
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